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PETITION 

TO THE CGl*iISSION£B OP PATENTS: 

Your petitioner^., . Friedman anft jL Q*.Jk^X£ESu„ 

citize n^, of the United States residing at KQSft Hit. HA- a » & ftl Alat onO our t.,. 
in the 3QDBGQC X X- Plat. Ck>l \u>bl a~{V>mty.U on^. and &g dkx xx£ $§dS*nk # S.J 

; nnd whose post-office address S&S2 Washington. D. C. ml No. IA1 Stott Court 

-Red-Bank, Xew Jersiiy* rasped tivtly that Letters Patent may be 

grnnted to _ without payment of fee, pursuant .to the provisions 

of the Act- of March 3, 1863, c. 143; U. 5. Statutes, XXII, p, 625, ai, amended 

Ly the Act of April 30, 1928, for the improvement in 

■ System for Enciphering F*QJll4aile . 

set forth in the annexed Specification. 

And they hereby irrevocably giv e control of their avpl/Lratioa 

if.,- Letters Patent to the Secretary of War, and appoint William D» Hall. 

whose post-office address is care of the Chief Signal Officer, Munitions 
.building, Washington, D. C., attorney with full power of substitution and 
revocation to prosecute this application, to make alterations and amendments 

therein, to sign their nam e s to the dra, wings, to receive the Letters 

Patent, and to transact all business in the United States Patent Office 
connected therewith. 

Signed at . in 1 ' e County of 

-od St^te of , . this day of _ . l^.jH 

(Sign here, . . 

( first name In full) 
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■i'll .iLL WHOM IT MAY C0NC5HK; 

: i i 1 i'ifr.;/;.. Thf f. Will iam f . Fr iedman and J . 0 . Msuborgns ere 

?f )52 Mil. A lliitriat of 

i i he Uui’ .d States residing Alston Court In the iXIIilA&A colusbis 

Qjty State* Sow Jersey 

iHif ,i . .WaehlngtoniRed Bwk . ye invented. certain new ana useful improve- 



i'A ticenS 

Count 



"cuts i:i System for . Enciphering Fao*imi^e _ „ 

uf which tho following is a specification: 

Tim invention described herein may be manufactured ana uuoa oy or for the 

US 

Govern: lent for go'/ernnentol purposes , without the payment to flKr,f any royalty 
i hereon. 
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this intention relates to a system fer secretly cosenunioat- 
ing by meant of facsimile transmission. 

In othor words, by Seans of isy invention, a message ia 
written, printed or picture fora is transmitted, under the control 
S of a soreen or eamouflsge element, to another station at which the 
transmission i* received and reproduced under the control of a dup- 
licate of said soreen or camouflage element* These soreens or 
essouflege elements interrupt the trsaaniseion in an irregular or 
heterogeneous manner Which readers interception of the transmission 
10 by unauthorised persons difficult. If not indeed impossible. 

Mors specifically, it is an object of my Invention to provide 
a facsimile transmission system having, a transmitting means provided 
with a balanced bridge circuit, The message to be transmitted causes 
variations in the flow of aleotrioity in one branch of this bridge 
16 circuit* Any arbitrarily selected soreen or control element causes 

variations in another branch of this bridge circuit. These two branches 
are connected together so that equal and opposite potentials are estab- 
lished across the circuit of an elett^ip lamp whose output therefore 
varies whenever the voltages of these two braaohes are not substantially 
SO equal. A transmitter is mounted undor the control of the output from 

said lamp. At the place to which it is dewlrod to transmit the intelli- 
gence, a reception means is located, provided with a second balanced 
bridge circuit. A receiver in oomtsunlcafciom with said transmitter 
causes variations in the flow of electricity in one branch of the 
86 second bridge circuit. A duplicate of said soreen or control element 
cause* variations in another braneb of this second bridge oirouit. 

These two branches of this seoond bridge circuit ere connected together 

II 
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no that equal and opposite potentials are established across 
80 the circuits of an output electric Iscip whose output thereforo 

varies whenever the output voltages of these br&noheg of this 
second bridge circuit are not substantially equal. A light- 
sensitive element, such ao a photographic film or tho like, 
is located so as to receive and record the variations in the 
88 output of said output electric leap in the fora of a facsimile 

of the original message, 

for a further description of usy invention reference 
may be had to the armoxed drawings and specification, at the 
end whereof the novel foa taros of ay invention will be specif i- 
40 o&liy pointed out and claimed* 

In the drawings, figures l and 2 are circuit diagrams 
with partB shown as blocks and designated with appropriate label*. 

In that embodiment of ay invention selected from 
suacing, others for illustration in the drawings and description 
48 in tho specification, my device is shown &e comprising an 

electric lamp 1 wiiich serves as a source of light, the light 
being concentrated by means of leas 2 upon the message sheet 3, 
whioh is to be transmitted. Shis message may be in an opaque 
form, such as on & sheet of paper, to reflect the light falling 
50 thereon, or in a transparent form, such as a film, to allow the 

light to pass therethrough. In either event, the reflected or 
transmitted beam of light, varied in accordance with the white and 
black portions of the message, falls on a light-sensitive oell 
4, such as u. photo-electric cell. Cell 4 is connected as part 
86 of an amplifying circuit, generally indicated by block 6 since 

any woll-knowa typo of amplifying circuit may be employed. 

k second electric leap 6 forms a second souroe of 
light formed by a lens 7 into a beam directed upon a screen or 
control sheet or element 8, which may be any arbitrarily selected pattern 

it 
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hiring relatively light and dark portions* suoh as a writing* 
prist* drawing or random arrangement of dots, 

Salativ# motion is provided between lamp 1 and message 
8 and between lamp 6 and control 3 so that the beam emitted 
by each of said lamps falls upon and scans the message and 
the control, respectively, in a manner well-known la the art 
of faoaimile transmission. 

the beam of light varied by control element 8 falls 
on a second light-sensitive cell connected as part of an am- 
plifying oircuit identified by the general referenoe character 10. 

The outputs of the amplifying circuits 5 and 10 are 
oppositely conceoted as the arms or branches 11 and 12 of a 
balanced bridge oircuit having a diagonal or cross wire IS 
oonneoted to the terminal# of a third eleotrio lamp 14,. Am- 
plifying circuits S and 10 have as their output a pulsating 
direot ourrent of constant polarity and are oonneoted so that 
equal and opposite potentials are established across lamp 14 
by the signals transmitted under the eontrol of message 5 and 
oontrol 3. Lnnp 14 is sensitised by a local battery 15 regulated 
by adjustable resistor 16, 

Lens 17 concentrates the light from lamp 14 into a 
beam di rooted upon a third light-sensitive oell 18 forming part 
of a oircuit including an amplifier 18, a transmitter 30, and 
an output element, suoh as an antenna 21, as shown, or the 
terminals of a wire transmission system. 

At the looation or place at which the message is to 
be received, there is provided a receiving member, suoh as 

antenna 22, as shown, or the opposite terminals of the wire 
transmission system. A receiver 25 with an amplifier has its 

* output oonneoted to a lamp 24 which is energised by a looal 
battery 35. Lens 26 concentrates the light from lamp 24 upon 
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90 light-sensitive oell 27 forming part of a circuit including a 

third amplifier €7* 

An eleotrio leap 28 waits light which Is housed by 
Ions 29 onto a sore on or control elciicnt 80 which is a duplicate 
95 of oontrol 8. Relative aovecoat is provided between leap 28 

and duplicate oontrol 80 so that exaoi synchronism la maintained 
between the scanning of controls 8 and 80* The light from source 
28, reflected or transmitted by duplicate oontrol 30, is passed 
to light-sensitive cell SI forming a part of a circuit which 
IQ 0 also includes an amplifier 82, The output circuits 83 and 34 

of amplifier circuits 27 and 82 are connected as arms or branches 
of a second balanced bridge olrouit having a diagonal or crosa- 
wlre 85 which connects to the terminals of a third output electric 
lamp 38 energised by local battery 87 under the oontrol of ad- 
105 justable resistor 88, The light output of lamp 88 is oolleoted 

by lens 89 and falls in a beam on recorder 40 Which may be any 
light-sensitive device such as a photographic plate or film* 

Relative movement is maintained between lamp 86 and recorder 40 
in exact synchronism with the relative movement between lamp 1 
IXo and message 8 so that recorder 40 reproduces identically the 

message 8 es varied by controls 8 and 80* 

The operation of my device is as follows * Message 3 
is scanned by the beam of light from lamp X and produces variations 
in this beam depending upon whether or not the portion of the 

A 

1 X 5 message which Intercepts the beam ia black or white* These 

variations are transmitted by oell 4 and amplified in circuit 5* 
Oontrol 8 varies the beam of light from source 6 and affeots 
oell 9 end circuit 10 in the same way. Since the output voltages 
of circuits 5 and 10 are balanced against each other there is no 
120 ohange in the output of lamp 14 unless there is a difference be- 

tween those output voltage* in the am or branch olrouits 11 and 

/f 
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1Z In other word! of the four possible conditions of message 
3 and control ii +wo conditions cause a variation in the output 
of leap 14 and wo oondltiona cause no variation in the output 
125 of lamp 14 The conditions wMeh cause a variation are when 

he s ot of ,r «saa b e 3 on whioh the boa* of light alls is clack 
or white and the simultaneously exposed spot of c ntrol o is 
the reverse The oonditions whioh cause no variation are when 
the simultaneously exposed spots of nessage 3 and control 3 are 
180 of the same hue '"he variations n tne intensity oi the light 
emitted by lamp 14 ause ulses or oscillations in the oircuit 
containing amplifier 19 and transmitter 20 These oulses or 
oscillations are sent to receiver 23 where they cause corres- 
ponding variations in the light emitted by out ut lamp 4 and 
136 therefore in the output of the circuit containing the third 

amplifier 27 Simultaneously with the scanning of control 3 
duplicate control 30 causes variations of the beam of light 
from source 23 wnloh variations actuate sell 31 and appear in 
the output circuit 34 of the oircuit containing the ourth 
140 amplifier 32 j->anp 36 is mounted across ‘‘'he output circuits 
33 and 34 of the circuits containing third amplifier 47 and 
'ourth amplifier 3 respectively Because the voltages of 
output oirouits 33 and 34 are equal and opposed the light 
emitted by lamp 36 onlv varies when two of he four possible 
1*6 oonditions exist That is to say when here is present n 

output oircuit 33 a oulse corresponding to either a black or a 
whi e spot in the original message 3 and there is simultaneously 
present in output oircuit 54 a ^ulse corresponding to a spot of 
the opposite hue n the duplicate control 30 a variation in the 
160 light output of lamp 36 ooours Conversely when the simultaneous 
Impulses present In the output oirouits 35 and 34 correspond to 
spots of like hue in maasage 3 and duclioate control 30 no 
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■variation happens in the output of output leap 3$. These 
■variations of the output of the light frost limp 53 sensitise 
165 the pftbtographlo elenent 40, spot by spot as the elenant is 
scanned* end thus reproduce the original message 3* 
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V* do not intend to be Halted save as the scope of 
the attached oleins any require. 

We olaimi 

1* Keens for secretly transmitting pictorial information, 
said means comprising, e scanner arranged to soen and reproduce 
a piotorial message as a series of electric impulses of varying 
intensity, a screen having varying portions, a seoond scanner 
arranged to scan and reproduce the variations of said screen as 
a seoond series of electric impulses of varying intensity, an 
electric light connected across the output circuits of said 
scanners so that its output varies in intensity when the potentials 
across said output olrouits are not equal, a photo-eleotric 
coll mounted so as to vary in response to the output of said 
light, a transmitter connected to emit signals in accordance 
with the variations of said photo-electric cell, a reoeiver 
arranged to receive the signals emitted by said transmitter and 
having an output potential varying in aoeordanoe with said signals, 
a seoond screen duplicating said first mentioned screen, a 
seoond reoeiver having an output potential varying under the oontrol 
of said seoond screen, another eleotrio light connected across 
the output circuits of said receivers so that its output varies 
in intensity alien the potentials across said output circuits are 
not equal, and a light-sensitive element mounted so as to be 
soanned and to record the variations in intensity of said 
other light and to thereby receive the message* 

8. Means for secretly transmitting piotorial information, 
said means comprising, a soatmor arranged to scan and reproduce 
a piotorial message as a series of eleotrio impulses of varying 
intensity, a screen having varying portions, a seoond scanner 
arranged to scan and reproduce the variations of said screen 
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as * second carles of eleotrio impulse* of varying intensity* 
an eleotrio light connected across the output circuits of said 
scanners so that its output varies in intensity when the po- 
tentials across said output oirouits are not equal, a photo- 
eleotrio cell mounted ao aa to vary In response to the output 
of said light, a transmitter connected to emit signals in accord- 
ance with the variations of said photo-eleotrio coll, a receiver 
arranged to receive the signals emitted by said transmitter*., 
a second eleotrio light connected to said receiver so that its 
output varlesi in intensity in accordance with the signals re- 
ceivod by said reoeiver, an amplifier eiroult including a 
second photo-electric cell mounted so as to vary in response to 
the output potential varying in accordance with said signals* 
a second screen duplicating said first mentioned screen, a 
second receiver having an output potential varying under the 
control of said second screen* a third eleotrio light connected 
aorose the output oircuits of said receivers so that its output 
varies in intensity when the potentials across said output circuits 
are not equal* and a light-sensitive element mounted so as to 
reoord the variations in intensity of said third light and to 
thereby receive the message. 

8. A transmitting and receiving system for secretly 
communicating messages in pictured form in which there is pro- 
vided* a first electric circuit constructed so as to emit a 
dlreot current voltage which varies in response to the variations 
in light transmission of a sheet on which the meesage ie* a 
control element having portions of varying light transmitting 
characteristics, a second, eleotrio circuit constructed so as to 

emit a direct current voltage which varies in response to the 
variations in light transmission of said control eleaent* a 

transmitter mounted under the control of said circuits so 




that the transsitfcer only emits a signal wfxen the output 
to! tag* of one of sa id circuit a differs fr oia that of the other, 
a receiver tuned to respond to signals emitted by said trans- 
mitter and to provide an output varying with said signals* a 
15 seoond control element substantially identical to the first 

mentioned control elaiaont, a third ©lectrio oirouit constructed 
so as to salt a direct current voltage which varies in response 
to th© variationo in light transmission of said second control 
element, a light emitter mounted under the control of said 
20' receiver and of said third electric oirouit and arranged so 
that th© light omitted thereby varies only when the voltage 
output Of said receiver differs from that of said third oirouit, 
and a recording device looatod so as to record the variations 
of the light emitted by said emitter and thus to reproduce the 
28 message. 



// 



4* In a secret communication system by means of facsimile 
transmission, a balanced bridge circuit having an output eleaont 
supplying an output varying in response to the output of an 
amplifying circuit controlled by the Message to be sent and to 
the output of a secdnd amplifying circuit controlled by a 
screen, the outputs of said amplifying circuits being balanced 
against each other so that there is no output from said bridge 
circuit except when there Is a difference between the outputs 
of said amplifying circuits, a transmitter having an output 
element supplying an output varying in response to the output 
from said bridge circuit, a second balanced bridge circuit 
haring an output element supplying an output varying in response 
to the output of a third amplifying circuit controlled by a 
receiver controlled in turn by the receipt of the output from 
said transmitter and to the output of a fourth amplifying 
circuit controlled by a duplicate of said screen, the outputs 
of said third and fourth amplifying circuits, being balanced 
against each other so that there Is no output from said second 
bridge oirouit except when there is a difference between the 
outputs of said third and fourth amplifying circuits, and a 
recorder responsive to the output of said second bridge oirouit 
to furnish a facsimile of said message* 
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5. A system for secret communication comprising, a source 
trmngod to •salt a beaus of light, a message located so aa to 
vary said beam of light from said sourae, ft light-sensitive 
cell arranged to receive said beam of light fro* said source 
5 as varied by aaid message, an amplifying circuit including 

aaid cell, a second eouroe arranged to emit ft beam of light, 
a screen located so as to vary said boast of light front said 
second source, a second light-sensitive cell arranged to re- 
ceive said beam of light fro . s*id second source as varied by 
10 said screen, a second amplifying circuit including said second 

cell, a leap connected across the output* of sftld amplifying 
circuits so that the light emitted thereby varies when there 
is a difference between the outputs of said amplifying circuits, 
a third light-sensitive cell arranged to receive light froa 
16 said lamp and to cause variations in consonance with the variations 

in said light, a transmitter connected in circuit under the 
control of said third cell so as to vary its transmission in I 

i 

consonance with the variations effected by said third cell, a j 

receiver in ooseauni cation with said transmitter, a second laay 

I 

20 connected to vary in consonance with the variations in output 

of said receiver, a fourth light-sensitive cell arranged to 
receive light from said second lan$, a third amplifying circuit 
Including said fourth cell, a third source arranged to emit 
a beam of light, a duplicate screen located so as to vary said 
86 beam of light from said third source as varied by said duplicate 

screed, a fourth amplifying circuit including said fourth cell, 
a third lamp connected across the outputs of Baid third and 
fourth amplifying circuits so that the light emitted thereby 
varies when there is a difference between the outputs of said 
SO third and fourth amplifying oircuits, and a light-sentitive 

device arranged to receive light froa said third lamp and to 
reoord the variations of said light in the form of the original 
message* I J 
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IN TESTIMONY WHEREOF th *y affix th * ir signature 1 



OATH 



(Sign here; first name in full.) 




ss 

\ 



William F. Friedman and J. 0. Mauborgne 



the above-named petitioner 8 , being duly sworn, depose and say that they are 

citizen* of the Ujli ted States of America 



and resident^ 
that they 
invent ui’* 



of 3932 Military Rd. , Washington, D. 0* add No. 1 Alston Court, Red Bank, 
— : M e w - J ersey; — 

- -w * , 

__ verily believe themselves to be the original, first, and joint 

of the improvement in System for Enciphering Facsimile 



described and claimed in the annexed specification; that they not kn OW and do 

not believe that the same was ever known or used before t h eir invention or discovery 

thereof or patented or described in any printed publication in any country before their 
invention or discovery thereof, or more than one year prior to this application, or in 
public use or on sale in the United StateB for more than one year prior to this 
application; that said invention has not been patented in any country foreign to the 

United States on an application filed by them or their legal representatives 

or assigns more than twelve months prior to this application; and that no application 
for patent or said improvement has been filed by them or their r epresentatives 
or assigns in any country foreign to the United States, : 



SWORN to and subscribed before me this 



(Sign here, 
day of 



first name in full) 



19J» 




(Seal here, to be. impressed 
.in paper. ) 



Notary public 



W-3952,AC 
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WHEREAS, w, William F» Friedman and <T. 0« Mauborgn#, are employ* of tha 
Government of tha United State* of Aaerioa, and 



WHEREAS, 



in pursuance pf said employment the undersigns 



tain improvements in System for Enohiphering Paosimile 



invented cer- 



for which the understynef^jp about to make application for Letters Patent of the 

United States; and 

our 

WHEREAS, the nature of any employment, and the conditions and circumstances 
under which said invention was made, are such as to justly and lawfully entitle 
the Government of the United States of America to have a non-exclusive license 
and right to make and use said invention, together with any and all improvements 
therein and inventions relating thereto that the undersigne^a^s made «r may here- 
after make while employed and engaged by the United States Government; 

HOW, THEREFORE, in consideration of the premises the undersigned djtts here- 
by give and grant unto the Government of tho United States of America a non- 
exclusive license to make, to have made, to use and/or to soil, said invention 

as described in the specification executed by the undersigned on *vqp data 

herewith fiaid non-exclusiV8 license to extend 

to any and all Letters Patent which may be granted for said invention, (includ- 
ing all divisions, reissuos, continuations, and extensions thereof) together 
with any and all improvements thereon and inventions relating thereto made by the 
undersigned while .employed or engaged by the United States Government, or fer 

which the undersigned may hereafter make applicatifn for Letters Patent while em- 
ployed or engaged by the United States Government, reserving to the undersigned 
in each case the unrestricted possession of all other patent rights not hereby 

or otherwise liconsed to the Government of the United States of America. Said 
license hereby granted or agreed to be granted shall extend throughout the Unit- 
ed States, its territories and dependencies, and all foreign countries and shall 
continue in force for the full term for which said Letters Patent may bo granted, 

SIGNED at , . ri , . . . . . State o f . . . . , „ w 

this . ■■ . flay o f w „ - 19 , 4_jBL 




Witnesses: 



Signed: 



r 
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of 



TfflEREAS, y« , Wllliaa F, jgrjgtom und J. 0 . Mwfegrgng 






Bggg Milit ary S a a 4 «. j fiafetegfcgzt, fl, 0 T , muLAu -I Als to n l ack, 

, have invented certain improvements in . * 



w»yi» ti» » ly 



7 rr r—rr fartw ' f Mfc - 3 B Ml»hwrt » 6 

for which the undersigned ^ 

executed an application for Letters Patent of the Uni 



nited States; and 

mux** 



application 

WHEREAS, the invention 'Was made while the undersigned *KS in the employ 
of the War Department, and p'fertains to a device useful in. the National De- 
fense, and 

W HEREA S, The Government of the United States is desirous of acquiring 
the entire right, title, and interest in and to the said invention and in 
and to any patents that may’ issue thereon. 

NOW, THEREFORE, in consideration of the premises and one dollar (*1.00), 
the receipt of which is hereby acknowledged, the undersigned have sold, as - t 
signed, and transferred, and by these presents do hereby sell, assign and 
transfer unto the Government of the United States of America, as represented 
by the Secretary of War, the entire right, title and interest, throughout 
the United States of America, and the territories and dependencies thereof, 
and not elsewhere, in and to the said invention and to the invention as de- 
scribed in the specification executed by the undersigned on ^ 

— - * P r eparatory to obtaining Letters Pat- 
ent in the 4 United States therefor, and to all Letters Patent issuing there- 
on and any continuations, divisions, renewals, and reissues or extensions 
of such Letters Patent; the said entire right, title and interest as well as 
the control of the prosecution of the application and all continuations, re- 
issues and divisions thereof to be held by the Government of the United 
States of America (as represented by tho Secretary of War) and all Letters 
Patent including any divisions, reissues, renewals or extensions thereof 
as there ard or that may be granted, to bo held by tho Government as fully 
and entirely as the same would have been held by mo had this assignment and 
sale not beon iaade. The undersigned hereby givo^Cthe Government of the 
United States of America the non-exclusive right to make, uso, or sell the 
invontion for governmental purposes in all foreign countries. 

Provided, however, that upon any subsequent notice of allowance of said 
application or of any renewals, substitutions, divisions, continuations, or 
continuations-in-part being given by the Commissioner of Patents, the entire 
right, title, and interest in and to said invention and said application or 
any renewals, substitutions, divisions, continuations, or continuations-in- 
part, and such patents as may be issued thoreon, will thereupon r overt to 

— t— 3 — 3—t s fcham&nj.ya* , 

subject to an irrevocable, non-exclusive, and royalty-free right and license 

remaining vested in tho United States of America as represented by the 
Secretary of War, to make, have made, to use, and to sell the subject matter 
of said invontion for governmental purposes only, to tho full ond of the 
term or terms for which any Letters Patent, divisions, reissues, renewals, 
extensions, continuations or continuations-in-part aro or may be granted. 



Witness 



Before me, a notary public in and for the 

appeared tho above-named " 

, porsonally known to mo, who 

in my presence executed tho foregoing assignment and acknowledged that his 
execution thereof was his free act and deed. 

Signe d this day of 



(Seal) 



Notary Public 



